The potential value of chromosome characters in mammalian taxonomy has been limited by the inadequate knowledge of the chromosomes of various species listed by the systematists (Makino 1951) . In recent years some cytologists have become interested in studying the karyotype of different mammalian species (Klinger 1963 , Nadler 1965 . In addition, the need for detailed knowledge about the karyotype of mammals, particularly those species which are being investigated for possible experimental use, also has been emphasized by several authors (Haddow 1960 , Mitchell 1960 .
The above considerations led us to study the mitotic and meiotic chromosomes of an East European mammal, Lagurus lagurus Pall (Rodentia, Cricetidae, Microtinae) . Since the introduction of L. lagurus as a test animal for chemical carcinogenesis these animals are being increasingly used in cancer research (Pogosianz et al. 1960 , Weisburger et al. 1965 . Diploid chromosome number of L. lagurus was first listed by Matthey (1954) and this was followed by a short report on the karyotype studied from embryonic cells grown in vitro (Pogosianz and Zaharov 1962) . Improved methods of chromosome preparation now permit a more detail study of the chromosomes using primary tissues obtained directly from the adult animal.
This report presents the results of our study on the structure and behavior of both mitotic and meiotic chromosomes as well as the pattern of DNA replica tion in Lagurus lagurus (Steppe-Lemming). 
Materials

Results
The diploid chromosome number of L. lagurus was determined as 54 with XX female and XY male sex-determining mechanisms (Table 1, Figs. 1 and 2). According to the position of the centromere and size of the chromo somes the 26 pairs of autosomes were classified as 1 pair of large sub -metacentric, 1 pair medium sub-metacentric, 2 pairs of small metacentric and 22 pairs of acrocentric chromosomes regularly decreasing in size (Figs. 3a and 3b) . Almost all the acrocentric elements contained a short second arm and this was more prominent in the larger chromosomes of this group. In addition to the medium size sub-metacentric chromosomes referred to above, male karyotype contained another medium sized, unpaired sub-metacentric element and an unpaired small acrocentric chromosome. In the female karyotype the same sub-metacentric chromosome was paired while no unpaired small acrocentric element was present. This medium sized sub-metacentric element, unpaired in the males and paired in the female, constitutes the X chromo some and the Y chromosome is contained in the group of small acrocentric elements. In the adult testes, majority of the spermatogonial metaphases contained 54 chromosomes (Table 1) . However, in specimens 2 and 3a small number of tetraploid and polyploid spermatogonial metaphases were also observed and Table 1 does not include these cells. During leptotene, zygotene and pachytene stages of meiotic prophase, the sex elements remained within a vesicle, usually located near the periphery of the nucleus (Fig . 4) . At diakinesis, 26 autosomal bivalents along with the 2 sex chromosomes oriented in an end to end association were clearly visible (Fig. 5) . Autosomal bivalents usually contained at least one interstitial chiasma and at metaphase of first spermatocyte division, most of the chiasmata in the smaller bivalents were in terminal position. Metaphase II contained 27 chromosomes and these are 26 autosomes and the X or Y chromosomes (Figs. 6a and 6b ). The presence of two types of metaphase II cells thus indicates that in this species the sex -chromosomes segregate reductionally at anaphase I. Although a small number of tetraploid and polyploid spermatogonial metaphases were observed in speci mens 2 and 3, no meiotic metaphase in these animals was found to contain an abnormal haploid chromosome number. Absence of any information on meiosis in L. lagurus led us to study the male meiotic chromosomes and the data did not reveal any features characteristic to this species. The prereduc tional segretation of the X and Y chromosomes and the end to end pairing of the same chromosomes during meiosis is in agreement with similar findings in other species of Microtinae (Matthey 1950 (Matthey , 1951 . Approximately 200 metaphases were examined from the autoradiographs of each of the 3 types of tissues and nearly 80-85% of the mitotic meta phases in the somatic tissues were labeled 4 hours after administration of the labeled DNA precursor, thymidine-3H. However, at that time none of the spermatocyte prophase and metaphase cells in the testis were labeled. This may be because the 4 hour pulse after thymidine-3H treatment was too short for these cells to complete DNA synthesis, pass through G2 phase of the cell cycle and reach mitosis. Time for DNA replication and G2 phase in spermatocyte cells of some rodents was shown to be almost double that of the somatic cells (Utakoji and Hsu 1965 ). An asynchronous labeling pattern was observed among the metaphase chromosomes and also within the different regions of a single chromosome of the somatic cells (Fig. 7) and this observation is consistent with similar findings in other rodent species (Hsu et al. 1964) .
Discussion
The present study revealed that the diploid chromosome number of Lagurus lagurus is 54 with XY male and XX female sex-determining mecha nism and these results confirm the findings of the earlier investigators (Matthey 1957, Pogosianz and Zaharov 1962) . The karyotype analysis of the meta phase chromosomes of L. lagurus is in general agreement with Pogosianz and Zaharov (1962) . However, these authors classified one pair of acrocentric elements as distinctly larger than the rest of the chromosomes of the same group. During the present study it was observed that although the size of the acrocentric elements range from medium to small, the difference between the individual pairs of acrocentric chromosomes is very subtle and gradual, and it was not possible to distinguish a larger pair. All the acrocentric elements thus were arranged in the order of their decreasing size (Figs. 3a  and 3b) . The characteristic size and morphology of the X chromosomes permit a positive identification of those elements both in the mitotic and meiotic metaphases (Figs. 3a and 3b, 6a and 6b) . However, the Y-chromosome, being a member of the group of small acrocentric elements, cannot be identified positively in the somatic cells and the chromosome shown in the serial alignment of the male karyotype is entirely arbitrary (Fig. 3a) . Matthey (1957) reported that the "fundamental number" (N. F.) of chromosomes in L. lagurus is 56-58, but the present data show that the total number of chromosome arms (N. F.) in this species is at least 63 and 64 in males and females, respectively. It is generally accepted that animals with a higher number of chromosomes have more acrocentric element (White 1954) , and centric fusion of Robertsonian type (Robertson 1916) plays an important role in the evolution of different chromosome number and form. Matthey (1957) in discussing the cytologic affinity of L. lagurus considered that the karyotype of this genus is primitive and basically similar to the genus Phenacomys (2n=56, XY) of Microtinae except that a single centric fusion in L. lagurus has lowered the chromosome number from 56 to 54. This hypothesis is based on the observation that N. F. in L. lagurus is 56 -58. However, the present data show that the N. F. in L. lagurus is 63 or 64, thus lowering of the chromosome number of L. lagurus to 2n=54 could have involved more than one centric fusion. This report presents the data on the karyotype of one species of the genus Lagurus and we feel that until information on the chromosomes of the other two species of this genus is available, further discussion on the evolution of chromosome number and form in the genus Lagurus would be rather premature at this point. With regard to the use of L. lagurus as a laboratory animal, it may be pointed out that except for the positive identification of the X-chromosomes, the karyotype of Steppe-Lemming with a high chromosome number does not seem to provide any additional cytogenetic characteristics which might be advantageous over other rodents conventionally used in cancer research. The general pattern of chromosome replication also seems to be in agreement with other rodent species so far studied.
Summary
Karyotype from somatic and germ cells of Lagurus lagurus Pall (Steppe -Lemming) a species of Microtinae, showed 54 chromosomes in the diploid set with XY and XX sex-chromosome mechanisms. The autosomes were classified into 3 morphological groups. The Y chromosome is a small acrocentric element and its identification in the male karyotype is rather difficult among the autosomes.
Characteristic size and morphology of the X-chromosome, however, permits its positive identification.
All the autosomal bivalents showed at diakinesis at least one chiasma and the X and the Y chromosomes are associated end to end.
There are two types of metaphase II cells, a Y class and an X class, resulting from the reductional segregation of the sex-chromo somes.
The general pattern of DNA replication, both in somatic and germ cells is in agreement with other rodents so far studied.
